Abstract
I. INTRODUCTION
Clearly, the lubricant film performance illustrates the key factor in the journal bearings design. So, many equations and theories govern the design and operational conditions of the lubricant film. The aim of its design is to produce a journal bearing working in all operational conditions without any interruptions due to some error in design performance parameters. There are two basic aspects of the journal bearing design analysis [1] :
1. The first aspect refers to the basic analysis of the journal bearing load capacity, friction, and lubrication flow rate as a function of load, speed, and any other controlling parameters. This aspect can be found when the lubricant film geometry is defined and then the Reynolds equation is applied to find pressure filed, load capacity, and other parameters. 2. The second aspect relates to practical or operational problems, such as the method of lubricant supply and bearing design to avoid the vibration and cavitation or to allow misalignment and frictional heating of the lubricant.
One of the most important equations governing the pressure in the lubricant film is Reynolds Equation, which represents the simplification of the Reynolds's paper in 1886 [2] . To apply this equation to the lubricant film, many assumptions should be considered [3] - [5] :
1. The lubricant flow between the rotating surfaces should be laminar. 2. The bearing and the journal surfaces should be parallel to neglect the film curvature. 3. Pressure variation across the lubricant film thickness should be zero. 4. The internal force and inertial force should be neglected because they are very small compared with the viscosity and pressure forces. Now, the equation can be written: …….
(1) Many works and methods have been examined and designed over centuries from theories, experiments, and practices to manufacture the optimum design for the journal bearings. By studying the key parameters affecting journal bearing performance, Researchers have tried to improve models leading to a more perfect performance during the operation of the journal bearing [2] .
In 1883, Towers was sponsored by the Institution of Mechanical Engineering to experiment with the friction in journal bearings. Towers examined many materials in his experiments such us cork and wooden plugs by placing these materials in the loaded zone of the journal bearing crown to stop up the lubricant hole. As a result of his experiment, he found that the oil under considerable pressure ISSN: 2348 -8360 www.internationaljournalssrg.org Page 17
removes the plugs from the oil path (hole). This experiment showed the first attempt to investigate the hydrodynamic film pressure of the lubricant oil [2] .
In 1886, Reynolds submitted his papers to the Royal Society. Reynolds described the principle by showing that the converging wedge-shaped for the lubricant film was very essential to develop the pressure within the film layer.
Equation (2) represents the simplified version of Reynolds equation in a 2-D analysis. These papers represent the classical method for the journal bearing design especially after many.
II. EVALUATING PERFORMANCE
PARAMETERS FOR THE JOURNAL BEARING The graphical method represents the way to calculate the performance parameters for the journal bearing. This method had been developed by Raimondi and Boyd which illustrates the most famous method by using the relationships between the Sommerfeld No. (The dimensionless bearing characteristic number S) and minimum film-thickness variable, the temperature-rise variable, the friction variable, the flow variable, the flow ratio, and the attitude angle. This method stayed convenient till the middle of the last century when the analytical and empirical methods have been found. The results which evaluated by using the Raimondi and Boyd Charts have an error percentage. Moreover, using charts for calculating the journal bearings performances required many interpolations and extrapolations process which makes this method very tedious. The journal bearings performance parameters have been coded, tabled and become easy to calculated for both short and long journal bearings [7] . Chart (1) IV. CONCLUSION It is obvious that using different methods to obtain the journal bearing performance parameters have many advantages because it will show the researchers which method is very precise to use in journal bearings design. In this paper, the comparison between the two analytical methods and the graphical method, which it evaluation results represent the research guide reference, showed that the results which came from the combined solution (7) and chart (1) show the same results which they proof that the combine solution approximation method is the perfect way to calculate the performance parameters for the journal bearings with the minimum error rate (-4.524%, 1.64%). While, the analytical method recorded error rate (-32.68%, 4.578%).
